tissue/min and during norepinephrine infusion from 87 to 360ml. They have shown that at rest about one tenth and during norepinephrine infusion about one quarter of the cardiac output went to brown adipose tissue in the new-born rabbit.
BULLARD and FUNKHOUSER5), using the method of Sapirstein, revealed in the thirteen-lined ground squirrel that the rate of blood flow in brown adipose tissue was much higher than that of any other organ or tissue during arousal from hibernation. Similarly, JOHANSEN6) reported several times higher blood flow level in arousing Arctic ground squirrels than that in awake animals.
The results obtained in the present investigation are well in accord with these previous observations. However, in the rat the total mass of brown adipose tissue is less than 1 per cent of the body weight and so the heat produced by this tissue may be too small relative to total heat requirement in animals in the cold. In this respect, SMITH and ROBERTS4) proposed that the location and vascular geometry of brown adipose tissue in the rat may contribute the counter-current heat exchange system and provide specifically the vital organs such as the brain stem and the heart with the heat produced by brown adipose tissue. Although the evidence is not more than suggestive, it is likely that the increase in blood flow through brown adipose tissue on exposure to cold reflects an efficient heat transfer to the vital organs, serving the maintenance of core temperature. HSIEH and CARLSON18) and DEPOCAs19) demonstrated that norepinephrine exerts an immediate and marked calorigenic effect in cold-acclimated rats.
Cardiovascular and pulmonary effects of norepinephrine are much greater in coldacclimated rats than in warm-acclimated ones10). In new-born mammals norepinephrine causes a marked increase in the oxygen consumption and colonic temperature20).
The temperature overbrown adipose tissue rose rapidly during the infusion of norepinephrine in the new-born rabbit, while the colonic and subcutaneous lumber temperatures showed a slower and smaller rise). When brown adipose tissue was surgically excised, the rise in oxygen consumption was greatly reduced21). These observations suggest that norepinephrine is the mediator of metabolic response of brown adipose tissue to cold exposure. It was found that brown adipose tissue contains a large amount of norepinephrine22,23). The local release of norepinephrine in brown adipose tissue in response to cold exposure may stimulate the heat production in this tissue.
It has been reported by HEIM and HULL8,9) that the infusion of norepinephrine caused an immediate and large rise in the blood flow through brown adipose tissue of the new-born rabbit. The present study showed that this was true in the rat. Hexamethonium, which blocks transmission in autonomic ganglia, has been reported to reduce the increase in oxygen consumption caused by cold exposure13,24). However, the response to acute cold exposure was not influenced by the previous administration of hexamethonium (FIG.1) . 
